Describing regions in a distinctive way, in order to find correct correspondences in images of two separated views, represents a complex and essential task of computer vision. Until now, SIFT 
Invariant Feature Transform) has been proven to be the most reliable descriptor among the others. One of the main drawbacks of SIFT is its vulnerability to color images, being designed mainlyfor the gray images.
To overcome this problem and also to increase the overall distinctness of the SIFT in this paper we introduce a new descriptor that combines the SIFT approach with the color co [3] has been proven to be the most discriminative Finding reliable corresponding points in images that among the others evaluated descriptors.
SIFT is represent different projection of the same 3D scene or relied on extracting scale invariant keypoints using the object is a fundamental problem in computer vision. In DoG (Difference of Gaussian) operator. The descriptor general, this task is solved by searching images for the part is based on computing the magnitude and invariant feature points (keypoints) and afterwards, orientation of the gradient images, being basically a describing as distinctive as possible the neighbour histogram of gradient orientation computed in the regions centered on the detected points.
surrounding regions centered on the extracted The keypoints are extracted from the image regions keypoints. where the signal varies in at least two directions (e.g.
Despite of its impressive characteristics, SIFT ignoring completely the potential information found in On the other hand, the descriptors of the keypoints the color space. In this paper we overcome this surroundings should be high distinctive and robust to disadvantage of SIFT introducing a new descriptor, noise, geometric and photometric transformations. The SIFT-CCH, which combines the SIFT with color corelation between detectors and descriptors is crucial and occurrence histograms (CCH) [4] .
not every combination between detectors and different Color information plays a vitally important role in descriptors give similar results. In general as much as the world as we are seeing. Human visual system can the detected feature points are more invariant, the less discern thousands of color values, compared to only information is transported by the descriptor. Common about tens of gray intensities. To understand the matching procedure often includes computing distances importance of the color for matching problem we between descriptor vectors like Euclidian or present a simple problem. Figure 1 shows the best 25 Mahalanobis distance after covariance matrix has been matched points identified by the SIFT operator for two estimated over a large database of images.
alike gray images, which in color space represent entirely different information. This simple example introduced steerable filters [11] that guides the demonstrates the difficulty for a descriptor to distinct derivatives in particular directions. Shape context [12] color regions that appear very similar in the counts the number of sampled edge points in each bin corresponding gray images when the color is omitted.
of a log-polar histogram that extends over a large In this paper the problem of the color is addressed in portion of the image. More recently, SURF [13] uses an original and relative simple modality, exploiting the Hessian matrix and Haar wavelets response combined color co-occurrence histogram [4] (CCH) characteristics with the properties of integral images in order to reduce in order to increase the distinctness of the SIFT the computational time. SIFT [3] computes a histogram descriptor. The CCH is an extension of the coof gradient locations and orientations and has been occurrence matrix [5] , a common method used in shown to outperform the other descriptors [1] . problems like image retrieval, classification and object Since SIFT is still the most wildly used descriptor, it recognition.
is not surprising that a various versions of it have been The new descriptor CCH-SIFT, combines the SIFT proposed in the last years. In PCA-SIFT [14] the method with CCH in order to get a more distinctive Principal Component Analysis is applied to the descriptor that explores efficiently also the color normalized gradient patch, reducing the length of information. The CCH is computed in the neighbour descriptor vector from 128 to 36. SIFT with global regions centered on the keypoints that are invariant to context [15] adds the properties of the shape context scale and rotation transformations according to the descriptor [12] in order to increase the discriminative computed characteristic scales and dominant power when similar texture structure occurs in images. orientations assigned to the extracted feature points.
Recently, the CSIFT [16] has been introduced. CSIFT In the end, to evaluate our descriptor, various images uses the color information based on the color invariance are tested to compare SIFT-CCH with initial version of model [17] . Since only the photometrical variation of the SIFT Since powerful local descriptors, relied on the last years, color information was used extensively in extracting invariant feature points, are crucial in several several computer vision applications and different computer vision applications (e.g. image retrieval, schemes has been proposed (eg. color histograms [19] , camera calibration, robot navigation, object color invariant moments [17] , co-occurrence matrix recognition), a wide variety of them have been [20] , color correlogram [21] ). introduced in the last two decades.
Our approach also uses the color information but in a A brief review of the detectors starts with Harris very different way than CSIFT [16] . The new descriptor point detector [6] performance of SIFT descriptor is given by the DoG. close approximation of the LoG(see Figure 2) .
Difference of Gaussian (DoG) is a scale invariant Different techniques, which describe nearby regions detector, used in the initial implementation of the SIFT. of feature points, have been introduced in the literature.
Scale invariance of the feature points is relied on the The main goal of them is to increase the distinctness of principle of automatic scale selection [7] , which is built the extracted keypoints neighborhoods. Invariant on the existent relation between images at different moments [9] combine central moments of the shape and resolution levels. In general images contain sharp and distribution of the intensity for a considered region. Spin images [10] [3] . [7] postulates that in absence of other evidence, the Even keeps track of the number of colored pixel pairs that To measure the similar keypoints using CCH we occurs in the space of images at certain distance is the need to adapt the keypoints neighbour patches in order color correlogram [21] .
to be scale and rotation invariant. Adapting to scale of Harlick introduced the co-occurrence matrix in [5] For matching the SIFT-CCH descriptor we use different metric distance to compare the similarity between the two parts of the SIFT-CCH descriptor. 
Experimental results
In future work we would like to develop a more effective method to detect keypoints with a higher We evaluate our descriptor taking into account repeatability score and stability than considered DoG different color images under different transformations detector. We believe that this will lead to better overall (e.g. scale, rotation, small affine). The images are results of the SIFT-CCH descriptor. Additionally, we related by the homography (H), considering only planar would like to focus to the affine transformation, trying scenes. To compute H, a first estimate of the to improve the performance of our descriptor when homography matrix is obtained using the linear more important variation of the view angle affects algorithm based on the best matched keypoints [23] .
images.
Then, a refined version of the H is computed using the non-linear method [23] 
